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We study the sensitivity of a long-base-line 
(LBL) experiment with neutrino beams from the 
High Intensity Proton Accelerator (HIPA) [^| , and 
a proposed lMt water-Cerenkov detector, Hyper- 
Kamiokande (HK) H , 295km away from the HIPA, 
to the CP phase (S M ) of the three-flavor lep- 
ton mixing (Maki-Nakagawa-Sakata (MNS)) ma- 
trix Q. Neutrino oscillations depend on the three 
mixing angles, and two mass-squared differences. 
Two of the mixing angles and the mass-squared dif- 
ferences are constrained by solar and atmospheric 
neutrino observations. For the third mixing angle 
only an upper bound, sin 2 2# CHOOZ < 0.1, is ob- 
tained from the reactor neutrino experiments. 

We examine a combination of the narrow- 
band beam (NBB) at two different energies, 
(p,r>=2, 3GeV, and the NBB at {p„) = 2GeV. 
By allocating lMton-year each for the two z/„ 
beams and 4Mton-years for the Z7„ beam, we can 


efficiently measure the v 


and ' 


v B tran- 


sition probabilities, as well as the v and v ^ sur- 
vival probabilities. 

CP violation in the lepton sector can be estab- 
lished at the Act (3a) level if the MSW § large- 
mixing-angle scenario of the solar-neutrino deficit 
is realized, \S MNS \ or |,5 mns - 180° | > 30°, and 
sin 2 20 CHOOz > 0.03 (0.01). The phase <5 MNS is more 
difficult to constrain by this experiment if there is 
little CP violation, 8 ~ 0° or 180°. The two 

3 MNS 

cases can only be distinguished at the la level if 
sin 2 26> CHOOz > 0.01. If we remove the NBB(3GeV) 
data from the fit, they cannot be distinguished 
even at the la level. This two-fold ambiguity be- 
tween „ and 180° — is found in general for 

MNS MNS ° 

all 8 , . This two-fold ambiguity between 8 

MNS ° J MNS 

and 180° — 8 is found in general for all 8 , 

MNS O MNS ' 

because the difference in the predictions can be 


adjusted by a shift in the fitted sin 2 28 value. 

J J CHOOZ 

We point out that the low-energy LBL experi- 
ment like HIPA-to-HK cannot determine the sign 
of larger mass-squared differences, 8m 2 i3 , because 
of the small matter effect at low energies. If we 
repeat the analysis by using the same input data 
but assuming a negative sign for 8m 2 i3 , we ob- 
tain another excellent fit with only a slight shift 
in the model parameters. Very long-base-line ex- 
periments, L > 1000km, at higher energies || are 
needed to determine the sign of 8m 2 a . 
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